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@ laminated draw-formed container having excellent shock resistance and process for producing the 
same. 



(g) A laminated draw-formed container obtained by draw-fonning a laminated material of a metal plate on 
which a resin film is laminated into a cup with bottom, wherein the resin film comprises a polyester 
composition which contains a polyethylene terephthalate component as a chief component and further 
contains a polyethylene isophthalate component and a polybutylene terephthalate component, the 
resin film having a density of from 1.32 to 1.39 g/cc at any part of the container and further having, on 
the upper part of the container, a trans ratio of ethylene glycol residue of from 0.1 to 1.5 as found by the 
ATR method, as well as a process for producing the container. The draw-fonmed container exhibits 
excellent shock resistance inrespective of the passage of time, and particulariy dent resistance and 
bam'er property against corrosive components, as well as intimate adhesion to the metal substrate. 
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BACKGROUND OF THE INVENTION 

(1) Field of the Invention 

M»„y!!!«?T^"VL?"lu" .""^'^^ '° ^ draw-formed container having excellent shock resistance 

llnl^rJL"'?^ ' *° ^ specifically, the in- 

2. K K containerwhich is produced by draw-forming a laminated 

material which compnses a metal plate on which a polyester film is laminated. 

(2) Description of the Prior Art 

„io»f f t^!"?^ cans have heretofore been produced by subjecting a metal blank such as an aluminum 
a olh ?hlf ^r' '*t" *° ^'^^e of the draw working between a drawing die a,S 

TZZZT J^L'" ^ """"'^ ^ 'f'*". required, subjecting 

L«t ^t»hl K r ^" f^"** ^ ««« to «<^"<« thickness of the barrel, ft 

has further been known to reduce the thickness of the side wall by bending and elongating the barrel at the 

inTni-^irr- ^'^^^^ 

mating a resin film in advance on the metal blank before it is being put to the forming. According to Japanese 

hJsTthl h ' T "''^"''"^ redraw-formed cans by bending and elongatton. furtheano«.lhe« 

an aS <^ th^lL ' """^ ' """^ " « Po'y^^'*'. 

According to Japanese Laid-Open Patent Publication No. 101930/1991 filed by the present Inventors 

oILt'f 'T?.'"''"' ''''' '^""''"^'■"S « '^'-t*^ "--torial Of a metirSat a 

r«v« fh« ! ' "^."k '"^ °' ^" ^'^y*^"" terephthalate unit. and. as required, an adhesive primer 

nas an x-ray diffraction Intensity ratio as defined by the formula, 

^, . , . ^ Rx = (a/Ib 

rr..i^ Y 1? r ^'^^ diffraction intensity by the diffraction plane having a plane gap of about 0.34 nm 

Hiffr r ^ diffrartion intensity by the diffraction plane having a plane gap of about 0.39 nm (CuKa 

H^:!^ h' ^"'^.''f"" «"'«»«^0P'c index of the in-plane orientation of crystals of smaller than 30. 

hv f hT^ ^ "?! . , '^^'^'^ ^'''^ ^" "^a^""^ « s"biect to be damaged 

by the tools dunng the step of draw-forming. The portions where the coating is damaged permit the meS to 

SuZrA"*^'" " "'"^^ ~' " -9 with'thesTportions in p^^ 

iSJ^lfVH"^.^^ fiirthermore. there takes place a plastic flow such that the size increases in tht 

the plastic flow detenorates the adhesion between the metal surface and the organic coating Mo^eovTI 

content is heat-sterilized at tow to high temperatures. 

With the draw-formed can made of the above-proposed laminate of a polyester consisting chiefly of a poly- 
gene terephthalate (PBT) unit, the film layer adheres well to the metal substrate when the deglcrfSjj. 

the f I m layer exhibits barner properly against the corrosive components which is about one-half that of the 

to KSLdT'^''^'''''"'!^ '"""^^^^ ^'^'"^ ^^-"^ to sticking of'hofOr^ 

to the tools and thermal resistance of the containers. 

^th^Jl!!'l^!!^L*^''f'!^^^^j'^'^''^ « '°™'"«t«» -naterial on which the poly- 

ethylene terephthalate (PET) and PET/I films are laminated, exhibite exceflent barrier property against cSrL 

^taZZr ''««°''^«<*^«'>'y well. When a Ume passes afterthe conten^has been S^tJ^ 

In this specificatton. the dent resistance stands for a test for examining whether the coating of the con- 
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tainer withstands the breakage or the peeling when an impact or a shock is given to the container to such a 
degree that leaves trace of hit, and is a very iniportant test for evaluating the practical durability of the cans. 

SUMMARY OF THE INVENTION 

5 

The object of the present invention therefore is to provide a draw-formed container made of a polyester 
film-laminated material that exhibits excellent shock resistance irrespective of the lapse of time, and particu- 
larly excellent dent resistance and barrier property against corrosive components, as well as adhesion to the 
metal substrate and various workabilities in combination, and to provide a process for producing the same. 

10 According to the present invention, there is provided a draw-formed container obtained by draw-forming 
a laminated material of a metal plate on which a resin film is laminated Into a cup with bottom, wherein a lann- 
inated draw-formed container having excellent shock resistance Is characterized in that said resin fOm conv 
prises a polyester composition which contains a polyethylene terephthalate component as a chief component 
and further contains a polyethylene isophthalate component and a polybutylene terephthalate component, and 

15 said resin film has a density of from 1 .32 to 1.39 g/cc at any part of the container and has, on the upper part 
of the container, a trans ratio of ethylene glycol residue of from 0.1 to 1.5 as found by the ATR (attenuated 
total reflection) method. 

According to the present invention, furthermore, there is provided a process for producing a laminated 
draw-formed container having excellent shock resistance comprising deep-draw-forming a laminated material 

20 into a cup with bottom between a punch and a die, said laminated material being obtained by laminating onto 
a metal plate a biaxlally drawn fim whteh comprises a polyester composition which contains a polyethylene 
terephthalate component as a chief component and further contains a polyethylene isophthalate component 
and a polybutylene terephthalate component, and, as required, reducing the thickness of the side wall of the 
cup by bending and elongation or by ironing in the final step of draw-forming, and then subjecting the film 

25 layer of the thus formed cup with bottom to at least one stage of heat treatment at a temperature of the melting 
point of the polyester composition ± 20''C. 

in the polyester composition from which the film Is formed according to the present invention, it is desired 
that the polyethylene terephthalate (PET) component is contained in an amount of from 60 to 97% by weight 
and, particularly, from 65 to 97% by weight, the polyethylene isophthalate (PEI) component is contained in 

30 an amount of from 1 to 39% by weight and, particularly, in an antount of from 1 to 35% by weight, and the 
polybutylene terephthalate (PBT) component Is contained In an amount of 1 to 39% by weight. In this specifi- 
cation, the component stands for the one that is contained as a blend as well as the one that is contained as 
a copolymerizable segment. 

According to the present invention, it is important that the polyester film that constitutes the laminated 

35 material contains a PET component as a chief component and further contains a PEI component and a PBT 
component in relation to the aforementioned properties In combination. 

The PET component is indispensable from the standpoint of barrier property of the coating against cor- 
rosive components and mechanical strength (tensile strength, modulus of a elasticity) of the coating itself, and 
serves as a chief component of the polyester composition. 

40 On the other hand, the PET component and the PBT component are Indispensable for suppressing the 
crystallinity of the polyester film, for increasing the adhesion to the metal substrate, for enhancing the form- 
ability of the laminated material into a deep-draw-formed cup, and for reducing the thickness of the skJe wall 
of the cup. 

It is further important to use the above auxiliary components, l.e., the PET component and the PBT com- 
45 ponent In combinatton. That is, the PET component works to decrease the rate of crystallization of the poly- 
ester and to improve the formability and adhesion without substantially decreasing the barrier property of the 
polyester film against corrosive components. For Instance, a two-component type composition consisting of 
PET and PBT exhibits good dent resistance but exhibits poor barrier property of the film layer and poor adhe- 
sion to the metal as shown In Comparative Example 7 appearing later. However, the three-component type 
50 composition consisting of PET, PEI and PBT of the present Invention effecth^ely eliminates the above defects 
as demonstrated by the working examples. 

On the other hand, when a polyester film of a two-component type composition consisting of PET and PEI 
is used, the laminated draw-formed container exhibits relatively good shock resistance (dent resistance) just 
after it Is formed, but it was found that the dent resistance decreases drastically after a passage of time from 
55 when the container is filled with the content (see Comparative Example 2 appearing later). When the three- 
component type compositk)n is used by blending the PBT component as contemplated by the present inven- 
tion, on the other hand, the dent resistance after the passage of time is greatly improved as demonstrated by 
the working examples. 
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According to the present Invention, it is important that the film composed of a three-component type poly- 
ester composition of PET, PEI and PBT has a density over a range of firom 1 .32 to 1 .39 g/cc at any part of the 
container as measured by the density gradient method. That is, when the density of the film layer is smaller 
than the atx)ve range, the film Itself tends to lose the barrier property (particularly, increasing the tendency 
of corrosion), and is likely to be broken which becomes a cause of leakage in the step of wrap-seaming which 
is an Indispensable step for the produdton of canned products (see Ck)mparatlve Example 7 appearing later). 
When the density of the film layer is greater than the above range, on the other hand, cracks develop in the 
fflm layer of the BHR portk>n during the wrap-seaming (see Comparative Example 5 described later). 

According to the present invention as described above, it is essential that the film layer has a density that 
lies within the above-mentioned range at any part of the container and further has, at the upper part of the 
container, a trans ratio of ethylene glycol residue of from 0.1 to 1.5 as found by the attenuated total reflection 
(ATR) method, from the standpoint of dent resistance and corrosion resistance of the container, and wrap- 
seaming performance (leakage resistance). 

The ethylene glycol residues exist in the polyester in the trans form and in the gauche form. In this spec- 
ification, the trans ratio refers to the one that Is measured In a working example described later. The glycol 
residues In the polyester are arranged In the trans form when they are crystalline. However, the method spe- 
cified by the present invention, i.e., the trans ratio found by the ART method has a meaning which is different 
from the degree of crystallization determined by the so-called density method. That is, the degree of crystal- 
linity based on the density method stand for an average degree of crystallinity of the whole f Bm layer (whole 
thickness) whereas the trans ratio based on the ATR method stands for a degree of crystallinity of the very 
surface (usually. 1.5 to 4.0 urn thick) of the fflm. Moreover, the portion to be measured Is specified to be the 
upper part of the container. This is because, themonoaxial orientation due to the draw-forming tends to remain 
mostly in the upper part, and besides a portion to be wrap-seamed to the closure Is the upper part of the con- 
tainer, too. 

When the trans ratio of the polyester layer at the upper part of the container Is greater than the above- 
mentioned range, the film tends to be cracked at the BHR portion of the container that is wrap-seamed to the 
closure giving rise to the occurrence of metal corrosion and leakage. When this value is smaller than the above 
range, furthermore, there takes place under-film corrosion due to a decrease in the barrier property and the 
dent resistance decreases. 

In the present Invention, the density and the trans ratio of ethylene glycol residues of the polyester film 
of the container have relations to both the chemical composition of the polyester composition and the heat- 
treating conditions after the draw-forming. As for the former relation, it becomes basically necessary to use 
the PET, PEI and PBT components at the above-mentfoned weight rattos. The latter relation will be described 
hereinbelow. 

In the production of the draw-formed container according to the present Invention, the biaxially drawn film 
of the aforementioned polyester Is laminated on a metal plate. The biaxially drawn fflm Is used from the stand- 
point of lamination operation; i.e., the polyester film can be laminated on the metal plate constantly and main- 
taining a uniform thickness without developing coating defects such as swelling and wrinkles. 

The laminated material is deep-draw-formed into a cup virlth bottom between a punch and a die and, as 
required, the thickness of the side wall of the cup is reduced by bending and elongation or by ironing In the 
step of draw-forming. The above methods of forming and working have been widely known, and can be done 
in a customary manner. 

According to the process of the present invention, the film layer of the cup with bottom that is formed is 
subjected to at least one stage of heat-freatment at a temperature of the melting point of the polyester conv 
positfon ± 20*»C. In this specification, the melting point refers to a temperature that is measured as a heat ab- 
sorptfon peak by melting In the scanning-type differential thermal analysis DSC. When a plurality of heat ab- 
sorption peaks are exhibited, the melting point stands for the heat absorption peak temperature attributable 
to PET/I that is a major component of the polyester. Through the heat treatment at the above-mentioned tem- 
perature, the film of the polyester composition exhibits the above-mentioned properties making It possible to 
obtain excellent dent resistance that does not change with the lapse of time, corrosion resistance, and leakage 
resistance In combination. 

According to the present Invention which uses the above polyester composition and the heat-treatment 
conditions, the aforementioned excellent properties in combination were found as phenomena presumably due 
to the reasons described below. 

The draw-formed containers made of the conventional polyester film-laminated material lose the dent re- 
sistance to a considerable degree with the lapse of time due to a change in the fine structure of the amorphous 
phase in the polyester in addition to a conversbn of the amorphous phase into a crystalline phase. In general, 
the polyester molecular chains (molecular chain arrangements) in the order of several hundred angstroms as 
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a unit that form in the polyester, have been known as a physical aging, or environmental aging (not yet con- 
firmed crystallographically). When the pseudo-crystallization phenomenon develops, the area of the heat at>- 
sorption peak of DSC slightly increases due to the glass transitk>n temperature (T g), and the peak shifts toward 
the high temperature side. 

5 In the polyester composition of the present invention, it is considered that the PET/I component or the 

PET/PEI component exists as a continuous phase and the PBT component exists as a dispersion phase due 
to the difference in the constituent units. That is, it is considered that they exist maintaining a so-called sea- 
island relationship, in he biaxially drawn film layer on the containerjust after draw-formed, the pBT component 
rriay exist in a drawn condition due to the drawing during the draw-forming. In the above-mentioned step of 
10 heat treatment, however, the pBT component melts, first, and then disperses as fine particles into the film 
layer. BeskJes, It is considered that the PBT component exists as a fine crystalline phase in the final film layer 
since it has a larger crystallization rate than that of other polyester components. It Is presumed that the crys- 
talline phase of the PBT component prevents the other polyester components from developing physical aging, 
or environmental aging or from being crystallized into larger sizes, thus contributing to improving the dent re- 
ts sistance after the lapse of time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a sectional view showing a laminated draw-formed container according to the present Invention; 
20 Fig. 2 is a diagram showing a sectional structure of the side wall of the laminated draw-formed container 
of the present invention; 

Fig. 3 is a diagram showing another sectional structure of the side wall of the laminated draw-formed con- 
tainer of the present invention; 

Fig. 4 is a diagram illustrating a step of redraw-forming employed for the production of the container of 
25 the present Invention; and 

Fig. 5 is a diagram Illustrating the sampling sites for measuring the densities of the laminated draw-formed 
containers. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

30 

Referring to Fig. 1, a draw-formed can of the present invention is obtained by deep-draw-forming (draw- 
redraw-forming) the coated metal plate that was mentioned earlier, and comprises a bottom 2 and a side wall 
3. As required, a flange 5 is formed at the upper end of the side wall 3 via a neck 4. In this can 1 . the side wall 
3 has a thickness smaller than that of the bottom 2 due to bending and elongation. 

35 Referring to Fig. 2 which shows a sectional structure of the side wall 3, it will be understood that the side 
wall 3 comprises a metal substrate 6, an inner organic coating 8 formed on a surface 7 thereof, and an outer 
coating 1 0 formed on the other surface 9 thereof. Referring to Fig. 3 which shows another sectional structure, 
the side wall has the same structure as that of Fig. 2 but is different in regard to that adhesive layers 11a and 
11b are interposed between the metal surface 7 and the inner organic coating 8, and between the metal surface 

40 9 and the outer organic coating 10, respectively. 

In either case, the bottom 2 has the same sectional structure as the section structure of the side wall 3. 

Metal blank 

45 According to the present invention, a variety of surface-treated steel plates and light metal plates such as 
of aluminum are used as metal plates. 

As the surface-treated steel plate, there can be used a cold-roiled steel plate which is annealed, put to 
the secondary cold-rolling, and is subjected to one or two or more kinds of surface treatments such as zinc 
plating, tin plating, nickel plating, electrolytic chromate treatment and chromate treatment A preferred example 

50 of the surface-treated steel plate is an electrolytlcally chromate-treated steel plate having a metal chromium 
layer of 10 to 200 mg/m^ and a chromium oxide layer of 1 to 50 mg/m^ (reckoned as metal chromium), and 
featuring excellent coating adhesiveness and corrosion resistance in combination. Another example of the sur- 
face-treated steel plate is a hard tin plate having a tin plating in an amount of from 0.5 to 11.2 g/m^. it is desired 
that the tin plate is subjected to the chromate treatment or to the chrbmate/phosphate treatment such that 

55 the amount of chromium is from 1 to 30 mg/m^ reckoned as metal chromium. 

There can further be used an aluminum-coated steel plate to which aluminum is plated or aluminum is 
press-adhered. 

As the light metal plate, there can be used a so-called pure aluminum plate or an aluminum alloy plate. 
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The aluminum alloy plate having excellent corrosion resistance and workability has a compositbn of from 0^ 
to 1.5 % by weight of Mn. 0.8 to 5 % by weight of l^g. 0.25 to 0.3 % by weight of 2n. 0.15 to 0.25 % by weight 
of Cu and the remainder of Al. It is desired that the light metal plate is subjected to the chromate treatment 
or to the chromate/phosphate treatment such that the amount of chromium Is from 20 to 300 mg/m^ reckoned 
as metal chromium. 

The blank thickness of the metal plate. I.e.. the thickness (trf of the bottom of the can generally ranges 
from 0.10 to 0^ mm though it may vary depending on the kind of metal and the use of the container and 
should range from 0.10 to 0.30 mm in the case of the surface-treated steel plate and should range from 0 15 
to 0.40 mm in the case of the light metal plate. 

Inner coating and outer coating 

According to the present invention, the film of the aforementioned polyester composition is used at least 
as the inner coating or as both the inner coating and the outer coating. 

The polyester composition consists of three components of PET, PEI and PBT. For instance, there can be 
used a copolyester blend consisting of a polyethylene terephthalate. a polyethylene isophthalate and a poly- 
butylene terephthalate. or a tetracopolyester obtained by the polycondensation of a terephthalic acM ester of 
an ethylene glycol, an isophthalic acid ester of an ethylene glycol and a terephthalic acid ester of a 1 4-buta- 
nediol. A preferred composition contains these three components at the above-mentioned weight ratia Moib 
preferably, the polyester composition contains the PBT component in the form of a blend, and contains the 
PEI component in the form of a copolymer with the PET component 

r 1 JT? ^" ^"i'lifi I'"' ^ "^""9 '^y®""' polyester film should have an inherent viscosity 

hJ of from 0.5 to 1.50, and particularly from 0.50 to 1.10. From the standpoint of barrier property against cor- 
rosive components and the formability. furthermore, the film should, generally, have a thickness <rf from 1 to 
25 100 nm and, particularly, from 5 to 70 jim. 

From the standpoint of lamination operation, it is important that the film that is laminated must have been 
biaxialiy drawn. The degree of biaxial orientation can be confirmed by the X-ray diffraction method, polarized 
fluorescence method, double refraction method, density gradient tube method or the like method 
c.,.ho "laxialiy drawn film may of course be blended with blending agents that have been known perse, 
such as an anti-blocking agent like amorphous silica orthe like, a pigment like titanium dtoxide (titanium white) 
orthelike,vanousantistaticagents.andalubrlcatingagentaccordingtoaknownrecipe 
«, « ""T '° » 9«"erally desired to treat the surface of the biaxialiy drawn 

^polyester film wrth a corona discharge in order to enhance the adhesion of the adhesive primer to the film 

It is further allowableto treat the film with a plasma, with flame, or with any known surface treatment that 
Wh^fr ?* ^""'^ "'^""9 polyester resin to increase the adhesion. 

When the film of the aforementfoned polyester composition is lised as the inner coating only according 
to the present invention, there can be used as the outer coating any outer paint which has been known pi 
Of iho n!^'° H J°1k ^ P^'y^^'^'^""* whk=h has been known perse, or any other plastic film. Examples 
Of the paint .ndude thermosetting resin paints that have heiBtofbre been used in the production of cans, such 
Ma phenol-aldehyde resin, a furan resin, a xylene-formaldehyde resin, a ketone-formaldehyde resin, a urea 
iBSin. a melamine resin, an aniline resin, an alkid resin, a guanamine resin, an unsaturated polyester resin an 
epoxy resin, a thermosetting acrylic resin, a triallylcyanurate resin, a bismaleimWe resin, an oleo-resinixis 
pamt. a thermcKetting acrylic paint, and a thermosetting vinyl paint which may used atone or in a combination 
OT iwo or more kinds. 

Adhesive primer 

ex Jinf^'IIr'^^ "."l^lulu ^"'"''^^'^ ^ '^^^^^ ^^^^^ '"^ polyester film and the metal blank exhibits 

nh«n^^!h " ^'"^ epoxy-type paint which comprises a resol-type 

?H ^ ^"""s phenols and formaldehydes, and a bisphenol epoxy resin, anj in 

S?Jf.- . f °? P''^""' ^"'^ ^P"^ «» a weight ratio of from 50:50 to 5:95 

and, particularly, at a weight ratio of from 40:60 to 1 0:90. 

The adhesive primer layer should be formed, usuaUy, maintaining a thkdoiess of from 0.01 to 10 urn 
The adhesive primer layer may be provided on the metal blank or on the polyester film in advance ' 
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Method of production 

According to the present invention, the biaxially drawn polyester film and the metal blank are laminated 
together. For instance, the two members are laminated together by being press-adhered under the condition 

5 where the surface only of the film in contact with the metal blank is melted. In this case, the metal blank is 
heated in advance at a temperature higher than the softening-point of the polyester (heat-setting temperature 
of the film), and the laminated material is quickly quenched just after it is laminated. 

According to another method, furthermore, the biaxially drawn polyesterf ilm and the metal blank are lam- 
inated together by being press-adhered via the adhesive primer layer that is provided for either one of them. 

10 The thus obtained laminated material is subjected to the draw-forming according, to a means which has 
been known perse. According to the deep-draw-forming (draw-redraw-forming) as shown in Fig. 4, a predraw- 
formed cup 21 is held by an annular holding member 22 inserted in the cup and by a redrawing die 23 positions 
thereunder. A redrawing pinch 24 is provided in concentric with the holding member 22 and the redrawing die 
23, and so as to go into or come out of the holding member 22. The redrawing punch 24 and the redrawing 

15 die 23 are moved relative to each other so that they are In mesh together. 

The side wall of the predraw-formed cup 21 Is bent at right angles toward the radial direction from the outer 
peripheral surface 25 of the annular holding member 22 passing through a curved corner portion 26 thereof, 
passes through a portion defined by the annular bottom surface 27 of the annular holding member 22 and 
the upper surface 28 of the redrawing die 23, and is bent nearly vertically in the axial direction by a working 

20 corner portion 29 of the redrawing die 23, and whereby a deep-draw-formed cup 30 is obtained having a di- 
ameter sntaller than that of the predraw-formed cup 21 . It is further possible to reduce the thickness of the 
side wall by bending and elongation. 

In the case of the deep-draw-formed can, the draw ratk) defined by the following formula, 



25 




wherein D denotes the diameter of the laminated material that is sheared, and d denotes the punch di- 
ameter, 

should be from 1.1 to 3.0 through one stage, and should be from 1.5 to 5.0 as a total. 

Through the bending and elongatton, the thickness of the side wall of the can should be reduced to 5 to 

30 45 % and, partteutarly, 5 to 40 % of the blank thtekness (te). 

According to the present invention, the draw-formed container is then subjected to the heat treatment un- 
der the conditions mentioned earlier. The heat treatment can be carried out by using a known heating device 
such as an Infrared-ray heater, a hot-air circulatton furnace, an inductk>n heating device or the like. The heat 
treatment can be carried out through one stage or through two or nnore stages. 

35 It should be well comprehended that according to the present invention, the container after the heat treat- 

ment needs not be quickly quenched. That is, though the film and the laminated plate can be quickly quenched 
with ease, the container which has a three-dimensional shape and a large heat capacity due to metal requires 
cumbersome operation for quick quenching when it is to be carried out on an industrial scale. According to the 
present invention, however, the crystal growth is suppressed owing to the aforementbned actions even with- 

40 out the quick quenching, and excellent properties are obtained in combination. As required, however, there 
may be employed a quickly quenching means such as blowing the cold air or sprinking the cold water, as a 
matter of course. 

The Invention will now be described by way of the followlng.examples. In the following Examples and Com- 
parative Examples, the densities, inherent viscosities and trans rattos of the samples are measured in com- 
45 pfiance with the methods which are described beiow. 

(1) Density 

The values are measured at 23 after two hours by the density gradient tube method. The sampling sites 
50 are as shown in Fig. 5. The upper part and the lower part of the can are cut in a direction at right angles with 
the direction in which the metal plate is rolled. As for the bottom of the can, the central portion was cut meas- 
uring 3 mm X 3 vm. After the outer coating is removed by grinding, the thus cut metal layers are dissolved In 
a 50 %-dilute hydrochloric acid followed by drying in vacuum for at least 24 hours to obtain free films. 

55 (2) Trans ratio 

The Infrared-ray absorption by the surface of the film (surface layer and the layer on the side of the metal 
plate) Is measured by the FT-IR, ATR method, and the trans ratio is found according to the following formula. 
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Trans ratio = 



Il407 



where, 

I973 : absorption Intensity at 973 crrri 
Ii407 : absorption intensity at 1407 cm-i 

The sample of ATR measurement has a shape measuring 10 mm In the direction of height of the can and 
from the circumferential direction of the can. i»«woBni 
(3) Inherent viscosity 

at 30 C by dissolving the free film cut from a predetermined position of the can in orthochlorophenol. 



hi 



lim 



sp 



lim 



lim 
C*0 



log-t, 



ml 



no 



wherein. 

: coefficient of viscosity of the solution, 
: coefficient of viscosity of the pure solvent. 
: specific viscosity, 
: relative viscosity. 



(4) Dent ERV (Enamel rater value of dented portion) 

The can filled with water is preserved in an atmosphere of 37 for one week Thereafter thp bottom of 
t e can is cut out and is brought on its inner surface Side in contact w^^^ 

Of 50- at room temperature under humid condftion. A steel ball having a diam^^^^^^^ 

v.inl "^^^r ^^^'^f "9 Polyesterf ilm atthe impact^worked portion Is measured in terms of a current 
value by applymg a voltage of 6.30 V, and an average value Is found from fh^e such cracks. 

(5) Cola preservation test 

in ^T- ri!!" Preserved at room temperah^re for one week. A steel rod having a diameter of 

10 mm « p aced at the bottom radium portion, and a weight of 500 g is permitted to fall from a heiaTS 6^ 

three months and after one year, respectively. wnouion arier 

(Example 1) 

blenld «Lt^«?^"K,'^^^'*?'''" uu Table 1 (a biaxially drawn film composed of a 

llZ^lV ,1 ^"'^ '*"«'^'°"> having a thickness of 25 iim was heat- 

of 0.165 mm and a refining degree of DR-9, and was immediately cooled with water to obtain a met^lS 
d«mete of 1 79 mm was punched to obtain a shailow-draw-formed «jp at 80 -C in a customary mann^ Th^ 

stTectd o"t J «H 1' t ^ ' ■''^ ''^^''^'^ preheated aTs'oTan^- ^ 

subjected o the pnmary and secondary redraw-forming steps for reducing the thickness. The redraw-foriZ 
steps were earned out under the following change. reuraw-rorming 
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10 



15 



Primary redraw ratio 
Secondary redraw ratio 



1.37 
1.27 



The thus obtained deep-draw-formed cup exhibited the following properties. 



Diameter of cup 
Height of cup 

Change in the thickness of side wall 



66 mm 
128 mm 
-20% 



(with respect to the blanic thickness) 

The deep-draw-fornf>ed cup was domed at 80 ""C in a customary manner, heat-treated at 210 left to 
cool, and then the opening edge was trimmed, printed on its curved surface and flanged, thereby to obtain a 
350g two-piece can. The can was then subjected to the denting test, filled with cola, preserved, and was ex- 
amined In regard to the Inner surface condition thereof and leakage. Table 1 shows the properties of the cans 
and the results of evaluatton. The preservation test showed no particular abnormal change of the cans. 



(Example 2) 

By using a metal plate having an organic coating obtained by laminating a polyester film having a compo- 
sition shown in Table 1 (the same blended resin film as that of Example 1 except the compositton, drawn at 
a ratio of 3.0 in the vertical direction and 3.0 in the lateral direction), the same procedure was carried out as 
in Example 1 but under the heat treatment conditions shown In Table 1. Properties of the cans and the results 
of evaluation thereof were as shown in Table 1 . The preservation test showed no particular abnormal change 
of the cans. 

(Example 3) 

By using a metal plate having an organic coating obtained by laminating a polyester film having a compo- 
sition shown In Table 1 (the same blended resin film as that of Example 1 except the composition, drawn at 
a ratio of 3.6 in the vertical directbn and 3.6 in the lateral direction), the same procedure was carried out as 
in Example 1 but under the heat treatment conditions shown in Table 1. Properties of the cans and the results 
of evaluation thereof were as shown in Table 1. The preservation test showed no particular abnormal change 
of the cans. 

(Example 4) 

By using a metal plate having an organic coating obtained by laminating a polyester film having a compo- 
sition shown In Table 1 (the same blended resin film as that of Example 1 except the composition, drawn at 
a ratio of 3.0 in the vertical direction and 3.0 In the lateral direction), the same procedure was carried out as 
in Example 1 but under the heat treatment conditions as shown in Table 1. Properties of the cans and the 
results of evaluation thereof were as shown in Table 1 . The preservation test showed no particular abnormal 
change of the cans. 

(Example 5) 



By using a metal plate having an organic coating obtained by laminating a polyester film having a compo- 
sition shown in Table 1 (the same blended resin film as that of Example 1 except the compositbn, drawn at 
a ratio of 3.6 in the vertical direction and 3.6 in the lateral directton), the same procedure was carried out as 
in Example 1 but under the heat treatment conditions shown In Table 1. Properties of thjs cans and the results 
of evaluation thereof were as shown in Table 1. The preservation test showed no particular abnormal change 
of the cans. 

(Example 6) 

By using a metal plate having an organic coating obtained by laminating a polyester film having a compo- 
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JfT^ !" tK 1 the same blended msin film as that of Example 1 except the composition drawn at 

It 1; '^^"s and the results of evaluation thereof were as shown in Table 1. The preservation 

test showed no particular abnormal change of the cans. preservation 



(Comparative Example 1) 



obtarip^:a^^^^ 

^I'd IT" '-J^ ^'^^'^ P-^servatlonfor three months the^im^^^^^^ 

^^c^i ?b?ZtlSraC^^^ ""^ *° -^9-"- ^-ther. the fOm hS 

77 cracKM Dy about 30% along the whole circumference on the wrap-seamed BHR portion and the m»h)i 



(Comparative Example 2) 



«h hIT® procedure was carried out as in Example 1 but using a metal plate having an organic coatina 
Ob amed by laminating a polyester film of a composition shown in Table 1 and under the heatSme^t ^? 

The denZR^"' ^T^'^^ »he results of evaluation ther^oVlre a^ stt^n tS^ 

1. The den DRV was great. Afterthe preservation for three months, the film had been cracked ameboSom 

Sthe •^^'"f on the wrap-seamed BHR portion and the metal surface had b^n^rZ? 
After the preservatK,n for one year, leakage due to pitting had been taking place on all of 100 carIL 

(Comparative Example 3) 

After the preservatran for one year, leakage due to pitting had been taking place on all of lOO^ns 



(Comparative Example 4) 



(Comparative Example 5) 



obta:^:^srpXs:ri^:iS^^^^ 

f ^^e^tTpRr''' ^- "^t""'^ siv^tirn thT^ ts ^ 

1. The dent ERV was great After the preservation for three months, the film had been cracSd atZ Jtom 
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radius portion on all of the 100 cans to which impact was given* and the metal surface had been corroded. 
After the preservation for one year, leakage due to pitting had been taking place in the bottom radius portion 
on 38 cans among 100 cans. 

5 (Comparative Example 7) 

The same procedure was carried out as in Example 1 but using a metal ptate having an organic coating 
obtained by laminating a polyester film of a composition shown in Table 1 and under the heat treatment con- 
ditions shown in Table 1 . Properties of the cans and the results of evaluation thereof were as shown in Table 
10 1. The dent ERV was small. After the preservation for three nKinths, however, the film had been floating at 
the neck portion of the can barrel and the metal surface had been corroded on 30 cans among 100 cans. After 
the preservation for one year, furthermore, the metal surface had been further corroded under the film on 
the neck portion on all 100 cans, and leakage due to pitting had been taking place on 10 cans among 100 
cans. 
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Claims 



55 1. A laminated draw-formed container obtained by draw-forming a metal plate on which is laminated a resin 
film Into a cup with a bottom, said resin film comprising a polyester composition which contains a poly- 
ethylene terephthalate component as a chief component and further contains a polyethylene isophthalate 
component and a pdybutytene terephthalate component, and said resin film has a density of from 1.32 
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6. 



glycol residue of from 0.1 to 1.5 as found by the ATR method. «iiooieinyiene 
A laminated draw-formed container according to claim 1. wherein said polyester composition that forms 
Of a polyethylene .sophthalate component, and 1 to 39% by weightof a polybu'Jiene terephttel ^orJ- 

«iri!I™^'"^"^°""^ ^'^^^ *° '^''^ ^ °^ 2. wherein said composition that forms said 

.rphtha.r'^'' ' '«-''«^-'«'«^^P«''^ate copolyester blend'^d v«th a tSTne 

r^^HT^ draw-formed container according to daim 1 or 2. wherein said composition that forms said 

;2j:j;;erte^zrte"'"'"'^^^^ 

A laminated draw-formed container according to claim 1 or 2 wherein <iaiH rnmn/.ejf.v.o f k * ^ 
resinfilm.atetracopo,yes.erobtainedbytheV.ycondeni^^^^^^ 

uT^OoS^'^''^"^ container accooling to daim 1. wherein said resin film has a thickness of from 
A process for producing a laminated draw-formed container having excellent shock resistance comnricinn 

matena being obtained by laminating onto a metal plate a biaxially drawn film which comorisM a oZJw 
composition which contains a polyethylene terephthalate component as a it^XnTanShe 
contains a polyethylene isophthalate component and a pdybutylene terephthal^rponent a^d as 
tKo oll""^ °' '''' °' elongaZTby ronl in 

one stage of heat treatment atatemperature of the melting point ofthepdyesteJcomp<^Zn^S^^^^^ 
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